Abbreviations BP: Blood pressure . CIMT: Carotid intima-media thickness . L : A: Leptin: adiponectin ratio To the Editor: Diabetic metabolic abnormalities induce vascular dysfunction that predisposes diabetic patients to atherosclerosis [1] . Complications of atherosclerosis cause much of the disability and most of the mortality in diabetic patients [1] . Clinical atherosclerotic manifestations in diabetes occur primarily in vascular beds such as extracranial carotid arteries and coronary arteries [1] . On the other hand, two adipocytokines, leptin and adiponectin, play important roles in the metabolic regulation of obesity and obesity-related complications [2] . In obese subjects, plasma leptin concentrations are elevated and adiponectin concentrations decreased. Consequently, it is speculated that leptin could accelerate and adiponectin restrain the development of atherosclerosis [2] . Recently, Satoh et al. [2] reported that the plasma leptin : adiponectin ratio (L : A) is correlated with pulse wave velocity values and may be a useful biomarker for atherogenesis in obese type 2 diabetic patients. However, the significance of the L : A in diabetes has still not been thoroughly investigated.
Considerable research has established carotid intimamedia thickness (CIMT) as a clinical surrogate marker of atherosclerosis [3] . Although pulse wave velocity values can be roughly correlated with CIMT [3] , when assessing pulse wave velocity in clinical practice, confounding factors such as abnormalities of blood pressure (BP), blood flow and sympathetic tones might increase the variability of pulse wave velocity [4] that is often observed in subjects with obesity and type 2 diabetes. Also, atherosclerosis involves two different processes: atherosis and sclerosis of the arterial wall [3] . CIMT seems to reflect atherotic (structural) changes more accurately than pulse wave velocity values, whereas the latter is considered as more of a reflection of sclerotic (functional) changes [3, 5] . Type 2 diabetes accelerates both types of change, whereas hyperlipidaemia causes mostly atherotic changes [3] . In another study using CIMT measurements [6] , type 2 diabetes caused atherosclerosis at a more accelerated rate than hypercholesterolaemia, suggesting an important role of CIMT as a surrogate of atherosclerosis in diabetes. It is therefore crucial to determine whether the findings of Satoh et al. [2] are replicable with regard to CIMT measurement. With these results in mind, we examined the relationship between L : A and CIMT in patients with diabetes.
A total of 152 Japanese type 2 diabetic patients (73 men, 79 women; mean age=70.1±8.7 years [mean±standard deviation]), with stable conditions, and treated with diet and/or sulfonylureas, were enrolled for this study. Sixtythree subjects were treated with sulfonylureas and 89 were treated with diet only. The study was approved by the institutional ethics committee and each subject gave informed consent. Smokers were defined as current smokers. Of the smokers, 39 were men and 10 were women. Overnight fasting plasma insulin, lipid panels and blood HbA 1 c values were measured by the standard procedures. Plasma leptin levels were measured using a commercially available enzyme immunoassay kit (Cayman Chemical Company, Ann Arbor, MI, USA), and adiponectin levels were measured with an enzyme-linked immunosorbent assay kit (Otsuka Pharmaceutical, Tokyo, Japan). We measured BP in the right upper arm of seated patients using a standard sphygmomanometer. CIMT was determined using a Bmode ultrasound scanner (SSD-900; Aloka, Tokyo, Japan) and a 7.5-MHz linear probe with subjects in the supine position. Because the internal and external carotid arteries could not be fully detected in many patients, the intimamedia thickness of the common carotid artery was bilaterally measured with longitudinal and transverse scans in segments that were free of plaque, plaque being defined as the presence of wall thickening at least 50% greater than the adjacent thickness. Three measurements of CIMT were taken: one at the thickest site and one at two other points, 1 cm upstream and 1 cm downstream from the thickest site. These measurements were averaged. All assessments were made by a trained specialist with more than 10 years' experience and no knowledge of the subjects' clinical characteristics. In all statistical analyses, differences were considered significant at p<0.05.
The The relationships of CIMT levels with age, sex, presence or absence of smoking, BMI, BP, lipid panels, glucose, insulin, HbA 1 c and L : A were examined using Spearman's rank correlation. These analyses only demonstrated a significant relationship between CIMT and age (r=0.381, p<0.001). The relationships between CIMT and the other parameters were not significant. Additionally, when the relationships between CIMT and leptin or adiponectin alone were analysed, adiponectin was weakly but significantly correlated with CIMT (r=−0.187, p<0.05), but leptin was not correlated. When multiple regression analysis for CIMT levels as a dependent variable was performed with the factors described above as explanatory variables, L : A was a significant and independent factor, along with age (Table 1) . In a subanalysis of the multiple regression analysis that divided all of the subjects into two groups (group 1: 70 years of age or younger; group 2: 71 years of age or older) according to their age in the equation, L : A was a significant and independent factor (β=0.421, p<0.001), along with smoking status (β=0.270, p<0.05) in the younger group (n=71). In the older group (n=81), L : A was not a significant factor, while age was a significant risk for CIMT levels (β=0.268, p<0.05).
In this study, an association between CIMT and age was observed, consistent with earlier findings that CIMT increases with ageing [7, 8] . As shown in the younger group, smoking status was also a risk for increased CIMT levels, as previously reported [3, 8] . The lack of correlation of BP and lipids with CIMT levels may be accounted for by the fact that, even if CIMT predicts cardiovascular disease [3] , traditional cardiovascular risk factors such as BP and lipids are insufficiently associated during the progression of CIMT or development of cardiovascular disease, depending on the circumstances [9, 10] . Leptin and adiponectin might be more relevant to increased CIMT than BP and lipid levels, as in our multiple regression analysis of the whole population, the L : A, similar to age, was a strong indicator of increased CIMT.
Generally, in overweight and obese people, leptin levels are higher and adiponectin levels are lower and thus the L : A may be relatively high [2] . Furthermore, because leptin and adiponectin could be individually associated with the development of atherosclerosis [2, 11] , the combination of leptin and adiponectin might effect more atherosclerotic manifestations than would leptin or adiponectin alone [2] . Although our results appeared to support this idea, the relationship of the L : A to CIMT was evident regardless of BMI, contrary to the results of Satoh et al. [2] . This discrepancy could have been influenced not only by the different examination methods [3] , but also by the different populations studied. Satoh et al. [2] examined a population with an average age of 59.8 years, more than 10 years lower than in our study. In fact, our subanalysis showed that the L : A had an impact on CIMT in the younger subjects (70 years or younger). Among the older diabetic subjects, there was a tendency for BMI to decline [12] . The relationship between the L : A and BMI may thus be significant in the relatively younger population. Moreover, leptin and adiponectin might have meaningful effects not only at higher levels, as in an obese population, but also at lower levels near the normal range, as in our study population. Although fat distribution and nutritional status were not measured in our study, such factors could also influence the inconsistencies noted. Studies including these parameters are forthcoming.
In conclusion, our study suggests that the L : A can serve as a clinical marker of atherosclerosis in type 2 diabetic subjects, especially those who are 70 years old or younger. This effect is independent of obesity, partially confirming the proposal by Satoh et al. [2] , even though their examination methods and their detectable pathophysiological significance were different. The potential clinical contribution of the L : A, as an easy measurement, to management strategies for atherosclerotic disease among type 2 diabetic patients warrants further study.
